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(54) ROTARY HEAD ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotary head 
assembly used in a magnetic recording/ reproducing apparatus 
of a helical scan system which has an MR head and an 
inductive head, and can enlarge a reproduction output when an 
azimuth angle is provided to a magnetic gap with the use of a 
thin film magnetic head. 

SOLUTION: A plurality of magnetic heads HI and H2 of 
predetermined azimuth angles 01 and 02 are set which have 
MR elements Ga and Ga' of an MR head and magnetic gaps 
Gb and Gb' of an inductive head mounted while exposed to an 
outer circumference of a rotary drum D. End parts of the MR 
elements Ga and Ga' of a plurality of MR heads 3 a are 
positioned at an equal height HO, and end parts of the magnetic 
gaps Gb and Gb' of a plurality of inductive heads 3b are 
positioned at an equal height HO. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An induction type magnetic head and a magnetoresistance effect type magnetic head are 
laminated, it is exposed to a periphery of a rotating drum and a magnetic gap of said induction type 
magnetic head and an MR element of said magnetoresistance effect type magnetic head are attached, 
While having two or more thin film magnetic heads it was made to have a predetermined azimuth angle 
and locating an end of each aforementioned magnetic gap of two or more of said induction type 
magnetic heads in the same height, A rotary head assembly in which an end of each aforementioned MR 
element of two or more of said magnetoresistance effect type magnetic heads is characterized by being 
located in the same height. 

[Claim 2] The rotary head assembly according to claim 1 in which all of an end of each aforementioned 
magnetic gap of two or more of said induction type magnetic heads and an end of each aforementioned 
MR element of two or more of said magnetoresistance effect type magnetic heads are characterized by 
being located in the same height. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotary head assembly which is applied to a rotary 
head assembly, especially is used for the magnetic recorder and reproducing device of a helical scan 
using magnetic tape. 
[0002] 

[Description of the Prior Art] Drawing 4 is an explanatory view of the magnetic recorder and 
reproducing device of the conventional helical scan. 

The Drawing A is a perspective view of a rotating drum, and the Drawing B is a schematic diagram 
explaining record to magnetic tape. 

Drawing 5 is an explanatory view of a thin film magnetic head used with magnetic recorder and 
reproducing devices, such as a hard disk drive. 

The Drawing A is a perspective view of a thin film magnetic head, and the Drawing B is an important 
section top view of the Drawing A. 

Drawi ng 6 is an explanatory view at the time of applying a thin film magnetic head to the magnetic 
recorder and reproducing device of a helical scan. 

The Drawing A is a perspective view of the rotary head assembly attached based on the thin film 
magnetic head, and the Drawing B is an important section development view of the side of the rotary 
head of the double azimuth method which attached the rotary head assembly of the Drawing A to the 
rotating drum, and constituted it. 

Drawing 7 is a recording surface of magnetic tape when record and playback are performed to magnetic 
tape using the rotary head of drawing 6 B, and an explanation schematic diagram of a motion of a 
magnetic head. Drawing 8 is an explanation schematic diagram when it plays by recording on magnetic 
tape using the rotary head of drawing 6 B. 

The Drawing A is an important section enlarged drawing of drawing 6 B, and the Drawing B is a 
recording surface of magnetic tape when it plays by recording on magnetic tape, and an explanation 
schematic diagram of a motion of a magnetic head. 

[0003]Record reproduction by a helical scan is performed in the magnetic recorder and reproducing 
device using magnetic tape as magnetic recording media, such as VTR and data recording playback 
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equipment for computers. In the magnetic recorder and reproducing device of a general helical scan. 
Some are type [, such as that in which 2 sets of magnetic heads HI and H2 are allocated by the position 
which rotating-drum D counters as two or more heads are used in order to improve storage density and 
the transfer rate of data, for example, shown in drawing 4 A, / various ]. 
[0004]The magnetic head HI and H2 have the "single head" in which every one head each was 
allocated, the "combination head" allocated two [ at a time ], respectively, etc. When rotating-drum D 
drives in any [ of a "single head" and a "combination head" ] case and the magnetic head HI or either of 
H2 records on it at the magnetic tape Tp, Record what is called by guard band loess with which it is 
made to be overlapped by the partial area of another track with which the track to record was recorded 
by the magnetic head of another side immediately before is performed. For example, as shown in 
drawing 4 B, after the track Tl is recorded by the magnetic head HI, it overlaps with the partial area of 
the upper bed of the track Tl, and the track T2 is recorded by the magnetic head H2. 
[0005]In the record and reproduction by this helical scan. While the locus (track) of the magnetic gap of 
a magnetic head is made into an oblique direction to the running direction of magnetic tape, . The 
magnetic gap of the magnetic head was leaned only the predetermined angle (azimuth angle) to the cross 
direction of a track. In the "single head" and the "combination head" on which what is called azimuth 
recording and reproduction are performed. As both each magnetic gap Gl of each magnetic head HI and 
H2, azimuth angle theta 1 of G2, and theta 2 were shown in drawing 4 B, the "double azimuth method" 
currently mutually leaned for reverse, respectively is taken. The track Tl which reproduces this by the 
magnetic head HI with a guard band loess method, There is a field with which it was overlapped with 
another adjoining track T2 recorded by the magnetic head H2, It is for the azimuth angle theta 1 of the 
track Tl and the azimuth angle theta 2 of the track T2 to remove a cross talk with the adjoining track T2 
in this field using the azimuth loss which changed direction and a size. A cross talk with the track Tl 
which adjoins by an azimuth loss similarly is removed also at the time of reproduction of the track T2 by 
the magnetic head H2. The size may be the same as the azimuth angles thetal and theta2. 
[0006] As a magnetic head used for the magnetic recorder and reproducing device of a helical scan, a 
MIG (Metal-In-Gap) head, a lamination type head, etc. are used conventionally. In recent years, the 
formation of a ** track and high-frequency-izing which narrow the width of recording track more in 
order to realize high recording density-ization to a magnetic recording medium in VTR or data recording 
playback equipment are attained, and in order to be narrow track-ization, there is the necessity of 
making width of a magnetic gap small (formation of a ** gap). However, in a MIG head, since the 
magnetic gap is formed by grinding, the miniaturization is difficult and cannot respond to narrow track- 
ization. Although high polishing accuracy is required of the abutting surface for forming a magnetic gap 
for the formation of a ** track, improvement in the polishing accuracy in a minute magnetic gap is 
difficult.Although it is necessary to make inductance low for corresponding to high frequency-ization, 
with neither a MIG head nor a lamination type head, inductance can be made low. In the MIG head or 
the lamination type head, those reproducing outputs had a fault which cannot be taken, when high 
recording density-ization was attained. 

[0007]By the way, in magnetic recorder and reproducing devices, such as a hard disk drive, various 
kinds of thin film magnetic heads are already used. As a thin film magnetic head generally used, there 
are mainly an induction type magnetic head for record (inductive head) and a magneto-resistive effect 
(Magneto Resistive) type magnetic head for reproduction (MR head), and the compound-die thin film 
magnetic head which laminated these is used abundantly. The thin film magnetic head 1 used in 
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magnetic recorder and reproducing devices, such as a hard disk drive, As shown in drawing 5 A and 
drawing 5 B , the wafer which consists of ceramic materials, such as alumina titanium carbide 
(aluminum 2 03 and TiC), on the side of the started slider 2 MR head 3a, It comes to provide the head 

element part 3 which comprised the inductive head 3b laminated on it, and the bonding pad 4 connected 
with MR head 3a or the inductive head 3b. MR head 3a has MR layer three al, the upper gap layer three 
a2 provided in the upper layer, and the lower gap layer three a3 provided in the lower layer by the side 
of the slider 2, and the magneto resistance effect element (MR element) Ga is set up by the thickness 
which doubled these three layers. The upper shielding layer three a4 and the lower shielding layer three 
a5 which were provided up and down function as a reproductive magnetic gap at the time of 
reproduction so that MR element Ga may be pinched, and MR layer three al detects the magnetic field 
included in these portions. 

[0008]The inductive head 3b has the upper core layer three bl and the lower core layer three b2 which 
serves as the upper shielding layer of MR head 3a, and the magnetic gap Gb of record is set up by the 
thickness of the nonmagnetic material layer three b3 which intervened among these. The width of 
recording track Tw of the magnetic gap Gb is determined by the length of the longitudinal direction 
(drawing longitudinal direction) of the magnetic gap Gb. This width of recording track Tw is lengthened 
a little (several percent - about about ten%) rather than the length of the longitudinal direction of MR 
layer three al. As for MR element Ga and the magnetic gap Gb, in accordance with the center line C, 
central doubling of the width-of-recording-track Tw (straight side) direction is carried out. Since MR 
element Ga and the magnetic gap Gb which were exposed to the upper surface of the slider 2 are a 
laminated structure, they are parallel. 

[0009]The four bonding pads 4 provided in the side of the slider 2 are connected to MR layer three al of 
MR head 3a, and the coil (not shown) of the inductive head 3b by four leading lines (not shown), 
respectively. 

[0010]Such a thin film magnetic head can be mass-produced at once by a thin-film-forming process, and 
it has an advantage which becomes what has highly precise record and reproduction small as for the 
obtained thin film magnetic head. The thin film magnetic head can respond to fine dimension-ization of 
narrow-gap-izing for narrow-track-izing, etc. easily, and can realize high recording density-ization. 
especially about an MR head, it is not dependent on the relative velocity of a magnetic recording 
medium, and answers directly at a signal magnetic field, and while a high reproducing output is possible, 
compared with a MIG head, a lamination type head, etc., it is markedly alike, and since it is low, 
inductance can respond to high frequency-ization. Thus, since the problem of the conventional magnetic 
head was cancelable, to carry a thin film magnetic-recording head in a rotary head, and to apply to the 
magnetic recorder and reproducing device of a helical scan using magnetic tape was desired. 
[001 l]In order to apply the thin film magnetic head 1 to the magnetic recorder and reproducing device 
of a helical scan using magnetic tape, For example, it is considered as the thin film magnetic head 1 
provided so that MR element Ga and the magnetic gap Gb as shown in drawing 6 A might be exposed to 
a flank, Attach to the base 5 and the circuit boards 6, such as a flexible printed wiring board connected 
with the external processing circuit, are formed on the same field, As the terminal area 6a and bonding 
pad 4 are connected with the ball 7 formed by the ball bonding method and MR element Ga and the 
magnetic gap Gb turn to the peripheral face of rotating-drum D, the rotary head assembly constituted by 
attaching by the position which rotating-drum D counters can be applied. 
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[00 12] Since azimuth recording and playback are indispensable also when performing record and 
playback of magnetic tape using such a thin film magnetic head 1, only a predetermined azimuth angle 
needs to lean MR element Ga and the magnetic gap Gb to a track width direction as mentioned above. 
However, if the thin film magnetic head used for the above-mentioned hard disk drive etc. is applied as 
it is, MR element Ga (Ga') and the magnetic gap Gb (Gb') become vertical to the clamp face of the base 
5, at the time of the record and reproduction by the thin film magnetic head 1, it will become vertical to 
the track T and an azimuth angle will be 0 degree. This is because the thin film magnetic head 1 is 
obtained by the manufacturing process laminated one by one on the upper surface of a monotonous 
wafer. Then, when providing an azimuth angle in MR element Ga (Ga ! ) and the magnetic gap Gb (Gb f ) 
of the thin film magnetic head 1, as shown, for example in drawing 6 B, The means etc. which make 
only a predetermined azimuth angle incline by a means suitably in rotating-drum D, attach at it the base 
5 to which the thin film magnetic head 1 was attached, and are used as the magnetic head HI (H2) 
realize. 
[0013] 

[Problem(s) to be Solved by the Invention]In the case of the rotary head assembly made to incline, only 
a predetermined azimuth angle by such a means MR element Ga and the magnetic gap Gb, Since the 
position is united with the approximately center of the width-of-recording-track Tw (straight side) 
direction in accordance with the center line C, When the magnetic head HI is taken for an example, as 
shown in drawing 7 , in the track Tl recorded by the magnetic gap Gb, MR element Ga will shift from 
the center of the width of recording track of the track Tl, and will be located (it is hereafter called a 
track center gap). 

[00 14] When reproducing each track Tl and T2, it is preferred to reproduce the center portion of a track 
width direction, but if each track Tl and T2 are reproduced with the track center gap arisen shown in 
drawing 7 , the edge of each track Tl and the cross direction of T2 will be reproduced, and a reproducing 
output will decline. In the standard that the width of the track recorded by the gap Gb of record of an 
inductive head and Gb' is small, and the large standard of a field that each track is recorded by 
overlapping, since MR element Ga and Ga' overflow each track, the reproducing output of a record 
signal falls more. With or the azimuth angle theta 1, the size of theta 2, the distance of MR element Ga 
(Ga') and the magnetic gap Gb (GB'), the length of the longitudinal direction of MR element Ga (Ga'), 
etc. When reproducing, MR element Ga and Ga' overflow the track Tl and the width of T2, and the 
reproducing output of a record signal falls more. 

[00 15] the gap direction (the width center of a track is received — it MR-element-Ga(ing) and) of the 
track center gap [ in a double azimuth method ] with MR element Ga and Ga' among the magnetic heads 
HI and H2 The direction of a direction from which Ga' has shifted may differ from a size (MR element 
Ga to the width center of a track, the size from which Ga' has shifted). When attaching the magnetic 
heads HI and H2 to rotating-drum D shown in drawing 6 B, as shown in drawing 8 A, alignment of the 
magnetic gap Gb of record and the end of Gb' was carried out (figure middle point line H 0 ), and it has 

attached to rotating-drum D. At this time, between MR element Ga and Ga', if it takes on the basis of 
each end, height will differ and the level difference h will arise. 

[0016]ln a double azimuth method, after the track Tl is recorded by the magnetic gap Gb of the 
magnetic head HI, Since it is made to overlap with the partial area of the upper bed of the track Tl and 
the track T2 is recorded by magnetic gap Gb' of the magnetic head H2, if the portion near the edge of a 
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track width direction is reproduced, it will be influenced by an adjoining track signal. Therefore, a 
reproducing output can be made high if the center portion of the width of recording track is reproduced 
at the time of reproduction. However, as shown in the figure seen from the recording surface side of the 
magnetic tape of drawing 8 B at the time of playback of a magnetic recorder and reproducing device, 
For example, even if it adjusts a position in the center of the width of recording track in the track Tl so 
that the reproducing output of MR element Ga may serve as the maximum (tracking), MR element Ga' 
will reproduce the position only the part of the level difference h shifted [ position ] from the center 
portion of the width of recording track of the track T2, and the reproducing output of the record signal of 
the track T2 falls. 

[0017]double -- an azimuth - a method -- record - reproduction - carrying out ~ a magnetic head ~ H ~ 
one — H - two — an MR element - Ga - Ga - ' — and - a magnetic gap - Gb - Gb — ' - an azimuth 
angle - theta ~ one — theta ~ two. In any [ of the standard that the size of inclination is the same 
respectively, and a different standard between the magnetic head HI and H2 ] case, the above problems 
may arise. 

[0018]The issue which this invention tends to solve has an MR head and an inductive head, When an 
azimuth angle is provided in a magnetic gap using a thin film magnetic head, it is providing the rotary 
head assembly which can enlarge a reproducing output and which is used for the magnetic recorder and 
reproducing device of a helical scan. 
[0019] 

[Means for Solving the Problem] As a solving means for solving said technical problem, a rotary head 
assembly of this invention, An induction type magnetic head and a magnetoresistance effect type 
magnetic head are laminated, it is exposed to a periphery of a rotating drum and a magnetic gap of said 
induction type magnetic head and an MR element of said magnetoresistance effect type magnetic head 
are attached, While having two or more thin film magnetic heads it was made to have a predetermined 
azimuth angle and locating an end of each aforementioned magnetic gap of two or more of said 
induction type magnetic heads in the same height, an end of each aforementioned MR element of two or 
more of said magnetoresistance effect type magnetic heads had composition located in the same height. 
[0020] All of an end of each aforementioned magnetic gap of two or more of said induction type 
magnetic heads and an end of each aforementioned MR element of two or more of said 
magnetoresistance effect type magnetic heads considered a rotary head assembly of this invention as 
composition located in the same height. 
[0021] 

[Embodiment of the Invention]Below, the embodiment of the rotary head assembly of this invention is 
described. Drawing 1 is an explanatory view of the rotary head assembly concerning a 1st embodiment 
of this invention, and is an important section enlarged drawing of the side of the rotary head of the 
double azimuth method which attached the rotary head assembly to the rotating drum, and constituted it. 
Drawing 2 is a recording surface of magnetic tape when record and playback are performed to magnetic 
tape using the rotary head of drawing 1, and an explanation schematic diagram of a motion of a 
magnetic head. Drawing 3 is an explanatory view of the rotary head assembly concerning a 2nd 
embodiment of this invention, and the Drawing A. It is an important section enlarged drawing of the side 
of the rotary head of the double azimuth method which attached the rotary head assembly to the rotating 
drum, and constituted it, and the Drawing B is a recording surface of magnetic tape when record and 
playback are performed to magnetic tape using the rotary head of the Drawing A, and an explanation 
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schematic diagram of a motion of a magnetic head. The number same about the same member explained 
by the Prior art is attached, and a part of the explanation is omitted. 

[0022] (A 1st embodiment) As shown in drawing 6 A, the thin film magnetic head 1, It is attached to the 
base 5 as MR element Ga and the magnetic gap Gb are exposed to a flank, The circuit boards 6, such as 
a flexible printed wiring board connected with the external processing circuit, are formed on the same 
field, and are connected by the ball 7 formed by the ball bonding method in the terminal area 6a and 
bonding pad 4. In order to provide an azimuth angle in MR element Ga (Ga') and the magnetic gap Gb 
(Gb') of the thin film magnetic head 1, Only the predetermined azimuth angle theta 1 makes rotating- 
drum D incline by a means suitably, and it is made for MR element Ga and the magnetic gap Gb to turn 
[ base / 5 / to which the thin film magnetic head 1 was attached ] to the peripheral face of rotating-drum 
D, as shown in drawing 6 B, It attaches to the position which rotating-drum D counters, is considered as 
the magnetic head HI (H2), and is considered as a rotary head assembly. 

[0023]He is trying to locate the magnetic gap Gb of the thin film magnetic head 1 of the magnetic head 
HI, and magnetic gap Gb' of the thin film magnetic head 1 of the magnetic head H2 in the height H 0 

with those same ends, as the rotary head assembly of this invention is shown in drawing 1 . moreover — a 
magnetic head ~ H ~ one - a thin film magnetic head ~ one - an MR element - Ga - a magnetic head 

— H — two — a thin film magnetic head — one - an MR element — Ga -- ' ~ ******** — those — an end 

— it is the same -- height - H - () — ' - being located ~ making — having — ****. About MR element 

Ga (Ga') and the magnetic gap Gb (Gb'), it is made the height from which each end differs. 
[0024]Thus, in the state where it was considered as the rotary head assembly by Hazama with the 
magnetic heads HI and H2. In order to make the height of MR element Ga and Ga' the same and to 
make the height of the magnetic gap Gb and Gb' the same, In the process of forming the thin film 
magnetic head 1, it realizes because only the specified quantity shifts relatively MR element Ga (Ga') of 
MR head 3a, and the magnetic gap Gb (Gb') of the inductive head 3b in the width-of-recording-track 
(straight side) direction and forms them in it. the width-of-recording-track (straight side) direction - it 
can shift and quantity can be calculated from the distance of the azimuth angle theta 1 (theta 2), MR 
element Ga (Ga'), and the magnetic gap Gb (GB'), the length of the longitudinal direction of MR 
element Ga (Ga'), etc. 

[0025]Below, a signal is recorded on magnetic tape with the magnetic recorder and reproducing device 
of the double azimuth method which applied the magnetic head HI which has such a thin film magnetic 
head 1, and the rotary head assembly which carries H2, and the process of playing the signal is 
explained using drawing; 2. Drawing 2 is the figure seen from the recording surface side of magnetic 
tape, and the position of MR element Ga (Ga') and the magnetic gap Gb (Gb') is reversed. At the time of 
record to the magnetic tape Tp, as shown in drawing 2 A, the track Tl is recorded by the magnetic gap 
Gb of the magnetic head HI, next it overlaps with the partial area of the upper bed of the track Tl, and 
the track T2 is recorded by magnetic gap Gb' of the magnetic head H2. Then, it overlaps with the partial 
area of the upper bed of the track T2, the track Tl is recorded by the magnetic gap Gb of the magnetic 
head HI, and these flows of a series of are repeated. Although MR element Ga for reproduction and Ga' 
are not located in the center of the track Tl and the cross direction of T2 at this time, since it is not 
driving, it is satisfactory. 

[0026]Next, when reproducing each track Tl and T2 which were recorded by doing in this way, 
operation called MR element Ga and the "tracking" adjusted so that Ga' may be located in the 
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approximately center portions of each track Tl and the cross direction of T2 is performed so that a 
reproducing output may be obtained most highly. Although the magnetic gap Gb for record and Gb ! are 
not located in the track Tl and T2 at this time, since it is not driving, it is satisfactory. Since he is trying 
to locate the end of MR element Ga and Ga' in the same height H 0 ' as mentioned above, If a position is 

adjusted in the center of the width of recording track in the track Tl so that the reproducing output of 
MR element Ga of the magnetic head HI may serve as the maximum, also when reproducing the track 
T2, MR element Ga' of the magnetic head H2 comes to be located in the center of the width of recording 
track of the track T2. Therefore, a reproducing output can be made high. 

[0027]By what height H 0 ' of MR element Ga and the end of Ga' is located so that it may become an 

approximately center of the magnetic gap Gb, the track Tl recorded by Gb', and the cross direction of 
T2, and the thin film magnetic head 1 is formed for. Even if it does not perform tracking operation, a 
reproducing output is made high and it can reproduce. 

[0028] (A 2nd embodiment) In the rotary head assembly shown in a 1st embodiment. Although it is made 
to be located in the height H 0 with same end of the magnetic gap Gb and end with magnetic gap Gb' and 

he was trying to locate the end of the end of MR element Ga, and MR element Ga' in the same height 
H 0 ', It differed from height H 0 of height H 0 ' of the end of MR element Ga (Ga'), and the end of the 

magnetic gap Gb (Gb'). As the rotary head assembly shown in this embodiment is shown in drawing 3 A 
on the other hand, the height of the end of MR element Ga (Ga') is unified with height H 0 of the end of 

the magnetic gap Gb (Gb'), and let it be the same height altogether. By such a means as well as a 1st 
embodiment, a reproducing output can be made high and the record signal recorded on the magnetic tape 
Tp can be played. 

[0029]The recorded signal is reproduced on that spot as the directions for a magnetic recorder and 
reproducing device, and it may record, checking a recorded state (Read after Write). In that case, it is 
preferred to unify the height of the end of MR element Ga (Ga') and height H 0 of the end of the 

magnetic gap Gb (Gb') as mentioned above, and to consider all as the same height. 
[0030]Although the above-mentioned embodiment showed the one magnetic head HI and the example 
which allocates H2 to the position which rotating-drum D counters, respectively, the same means can 
apply three or more magnetic heads also to the rotary head assembly allocated in a rotating drum. 
[0031] Although the above-mentioned embodiment showed the example toward which only a 
predetermined azimuth angle makes the base 5 to which the thin film magnetic head 1 was attached 
incline in rotating-drum D, in order to establish an azimuth angle, it does not need to be based on such a 
means. For example, the base 5 can establish an azimuth angle similarly by attaching in parallel with the 
undersurface of rotating-drum D by cutting off the corners the field in contact with the base 5 of the 
slider 2 of the thin film magnetic head 1 by an azimuth angle, and attaching the field to the base 5. 
[0032] 

[Effect of the Invention] According to the rotary head assembly of this invention, an induction type 
magnetic head and a magnetoresistance effect type magnetic head are laminated, It is exposed to the 
periphery of a rotating drum and the MR element of an induction type magnetic head and the magnetic 
gap of a magnetoresistance effect type magnetic head are attached, While having two or more thin film 
magnetic heads it was made to have a predetermined azimuth angle and locating the end of each MR 
element of two or more induction type magnetic heads in the same height, When the end of each 
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magnetic gap of two or more magnetoresistance effect type magnetic heads is located in the same height, 
If it is set as the optimal position in one track so that the reproducing output of the MR element of one 
magnetic head may serve as the maximum, also when the MR element of other magnetic heads 
reproduces other tracks, it is set as the optimal position, and a reproducing output can be made high. 
[003 3] Also when all of the end of each MR element of two or more induction type magnetic heads and 
the end of each magnetic gap of two or more magnetoresistance effect type magnetic heads are located 
in the same height, If it is set as the optimal position in one track so that the reproducing output of the 
MR element of one magnetic head may serve as the maximum, also when the MR element of other 
magnetic heads reproduces other tracks, it is set as the optimal position, and a reproducing output can be 
made high. When operating Read after Write, the output optimal at the time of reproduction can be 
obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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TV^cj^, MRlfGa (Ga' ) 03ffiSB<7)it§ Ho ' 

£ , am^> 7 7Gb ( g b ' ) cnmucom $ Ho t 
f±, WSr^Tvvfe. -77, *Mfi^®Slt^igte^7 

Ka±ftli, H3At;5K^J:3(;, MRlfGa (G 
a' ) OffigPOlS§(±, IMt7 7Gb (Gb' ) CO 
SS&COft^HotM-^iX, -T^TllItSShSilT^ 

atst-r-rTpfciaftSfifcieiftis-**, 

[0029] ifc, MMIE«B^M(7)ffiffl77ffit L 

t, L/tft^^ ^ co^tb* lt , feii^j^mg 

LSrj^Kli-f (Read after Write) „ * 

W*^t(4, ±3*0«(CMRSf Ga (Ga' ) COSSP 
COSSt, 1^^77Gb (Gb' ) ^SSPOS^H 

[ 0 0 3 0 ] ft, ±MC0»feomiT-«, infer-' 5 AD 
coMlBJ-f-^fiat:, HH 1 , H 

M'v 7 K * H 5 A 0fe^ 7 H ffii*^ t 

mmxz h . 

[003 1 ] ±xBOlUSc0^T{±, 
7 H 1 0 ftit7t<-X 5 §r , ung H 5 A D tHff^CO 
TyVxft «f tt«*t § * ft m %m L tz , T y'7Xft * 

BT , SHSK^ 7 H 1 ¥ 2 cd<-x 5 fc«3IW- 



(6) 

9 

[00 32] 

mmm^ >y h t mmMtm^mm%^ <? h t a^s § 

«#M R»-?c0^gE^|ai t m% tz{$.W$n& fcttt, 
»3&*HtWSfcffi«§*i*ifcfcJ:0, loofflS^y 10 
>y ^rt"C*»5H2afc:iftS^ft £ , 1«^7 FOM 

[00 33] 4fc . ai^i^SMSIM^ •/ Kc?3#M R* 

Ci-^tfe, lo«\7 F^MRfg^B^aJ:^ 
i o 1 ocd b 5 -y 9 PtCfcJMrtffitfct&S 
-f £ i: „ fBl^e^A -y K«M RfWflW Sri? 20 

£^4Rfcfc»SrfiMfc:R}£;3;h.. Biffin 

h H k h . *3t. Read after WriteCDfttf^fid 

, H^BSfcUBBPSraj* £ k fr'T't £ . 
[0®Ofg#^BJ] 

[HI ] 3fr^«ffii<^at<^)K||tffi4|iM|R^»y Hffi 

[02 ] HltfOBJg'v.-y Htffl^TatSl'r-r'siBj* ■ 
H^Srtf o i: & O^t— rc7)|EiiHat/TlM^ -y H 

[03] ^BBom 2 comm&Bmizffi h v k« 30 

£#wiM!0-c,fcS. 

[04] ^*^U^;Px^^y^o?lMIBIiH^ 



^12000-285425 
1 0 

[06] ffMfigM^y KSr^'J^^X^^y^^M 
[07] 06B<7)[lIK^-y HtfflV^rSBtStr— T^im 

■ m$L*'ff-yti k # ^mm.T—T^mmm/mm,^ >y 

K «il cW«&0T<fc & . 

[ 08 ] 0 6 B ^HSg^ -y K l ffiMx-T^fE« 

[»^oiMBfl] 

1 IIIM^vK 

2 X7^" 

3 ^-yh'*-?g|5 

3 a m%mm$mM%^ ( m r^ > y > 

3 a 1 M Rfl 
3a2 ±i5^r>-y TJf 
3a3 T&^-VyTM 
3a4 JiSPS- — yi^FJB 
3a5 Tfflis—JVFm 

3 b f^lHl^ {A y^f^^-zK) 

3b i ±gpar« 

3b 2 TSP^TS 
3b 3 »ft«WJf 

5 'v— X 

6 tUFWK 
6 a ifSHHH! 
7 

HI, H 2 mM^v F 

Tl, T2 F^-y? 

0 1 , 6> 2 T ; J~?Xft 

Ga, G a ' SS«^»II*^ (MR«f) 

Gb, Gb' ^>-/7" 

D @iH7A 

Ho 11^7/Gb, Gb' 

Ho' MRtfGa, Ga' ^SSflOsS 

T P IMf-T 



[07] 



(7) f§HH2 0 0 0-2 8 54 2 5 

[HI] [H2] 
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f§HH2 0 0 0-2 8 54 2 5 




